ed increased pain perception in females than in men with RA (16) . Jakobsson et al. (17) reported a positive linear relationship between age and pain perception in patients with RA. Moreover, a recent study reported increased pain perception in patients with RA who have formal education of <12 years (7). Massardo et al. (18) reported more severe pain in patients with early RA who have low socioeconomic status. Another longitudinal study in women confirmed this result, witnessing a higher level of pain in patients with greater financial worries (19) .
Consideration of psychological distress and mood disorders in patients with RA is overlooked. Particularly in patients with unexpected relapse periods or treatment resistance, this issue is not recognized (20) . Although data on this comorbidity are present, data pertaining to the effect of mood disorders on aggravation or remission periods of the disease are still insufficient. We aimed to evaluate the association between disease activity and comorbid mood disorders.
Material and Methods

Study design
Two hundred and seventy-four patients with a diagnosis of RA, according to the criteria of American Rheumatism Association (ACR), who attended outpatient clinics for follow-up visits between January 2010 and January 2016 were included in this study. The study was approved by the ethics committee of the hospital, and signed informed consents were obtained from patients.
Patients with a diagnosis of chronic RA (at least 1 year of disease duration) and aged between 40 and 75 years were included. Exclusion criteria were as follows: age under 40 years and over 75 years, trauma and/or history of an operation, diabetes mellitus, acute and/or chronic liver and kidney disease, severe heart failure, thyroid diseases, amyloidosis, malignancy, vitamin B12 deficiency, additional connective tissue disease such as Sjögren's syndrome and/ or vasculitis symptoms, previously diagnosed peripheral nervous system involvement, and positive pathological reflexes.
Demographic features of patients including age, gender, education level, marital status, and hand dominancy and disease features including diagnosis time, duration of morning stiffness, number of tender and swollen joints, and general perception of health were recorded. Biochemical parameters such as erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) levels were also recorded. Disease activity was assessed using disease activity score 28 (DAS 28).
Assessments
Functional limitations of patients according to the modified Health Assessment Questionnaire (m-HAQ) were assessed. This 10-item questionnaire is used to measure disability or physical function in patients with rheumatic diseases, and patients are considered from 0 (minimal loss of function) to 3 (completely disabled) for every question over 60 points in total. Mood status was evaluated using Beck Depression Inventory (BDI) and Beck Anxiety Inventory (BAI). BDI and BAI are both 21-questioned multiple-choice self-report inventories and are widely used in psychometric tests for measuring the severity of depression and anxiety. For depression, 17 points and over are significant; for anxiety, 10 points and over are significant. Patient quality of life was assessed using the four subscales of Arthritis Impact Measurement Scale-2 (AIMS-2): level of tension, mood status, satisfaction with health, and general perception of health. Questions for each subscale were individually scored from 1 to 5 (0-10 points). Higher scores indicated worse quality of life. Patients were also evaluated using a questionnaire that included flare or remission domains; common factors for aggravation and remission were recorded.
Comparisons
Patients were compared according to the presence of the three most frequent factors associated with disease flare or remission, disease severity, functional disability, anxiety, depression, and quality of life.
Statistical analysis
Data analysis was performed using Statistical Package for the Social Sciences (IBM Corp.; Armonk, NY, USA) 22.0 for Windows. Continuous variables were evaluated using the Kolmogorov-Smirnov test for whether or not they were different from normal distribution. Descriptive statistics are reported as mean±standard deviation for continuous variables and frequencies and percentages (%) for nominal variables using chi-square test. Significance of the differences between the groups was investigated using the Mann-Whitney U test. Logistic regression analysis was used to determine significant correlation. P<0.05 indicated statistical significance.
Results
Of total, 261 patients were female (95.3%) and 13 were male (4.7%); the mean age was 52.1±9.41 years. The demographic features of patients are shown in Table 1 , and the disease characteristics and functional status are presented in Table 2 . Most patients had at least 5 years of formal education (n=130, 47.4%) and almost all patients were right-handed (n=264, 96.4%). The average duration of the disease was 13.31±9.32 years, while the average time of diagnosis was 5.87±2.41 years. Average disease activity score was compatible with high disease activity (4.42±1.18), and average m-HAQ score was associated with moderate disability (1.21±0.68). Average BDI and BAI scores were related with the presence of anxiety and depression (21.06±11.89 and 20.01±11.92, respectively). The level of tension and mood status subscales of AIMS-2 were compatible with a mild deterioration in patient quality of life (5.50±1.74, 5.49±1.58 respectively), while the satisfaction with health and general perception of health subscales were associated with a severe deterioration (7.32±2.85 and 7.29±1.94, respectively).
Factors associated with disease flare and remission according to patient perception are show in Tables 3, 4 .
Two hundred and sixty-one patients (98.8%) reported at least one factor for disease flare, while 144 (54.4%) reported at least one factor for disease remission. According to patient perception, the most frequent reasons for joint symptoms were psychological stress and mood disorder (86.1%), followed by infection (49.6%) and trauma (46.4%). The most frequent factor for remission of symptoms was antibiotic use (42.7%), cold weather (34.3%), and hot weather (19.0%).
The relationship between factors associated with disease flare or remission and functional disability (m-HAQ), disease activity (DAS-28), and anxiety and depression levels (BAI and BDI) is presented in Tables 5, 6 .
Patients who reported psychological distress and infection as aggravation factors for symptoms had more severe disease activity (p=0.043 and 0.047, respectively). Patients who reported antibiotic use as the remission factor for symptoms had more functional disability (p=0.005), while those who reported hot weather as the factor had lower disease activity (p=0.015).
Patients who reported psychological distress, trauma, and infection as aggravation factors had significantly higher depression (p=0.005, 0.004, and 0.028, respectively) and anxiety (p=0.004, 0.010, and 0.023, respectively) levels.
In regression analysis, psychological distress was the most common factor for increased disease activity (p=0.043), while hot weather was the most common factor for decreased disease activity (p=0.018). Antibiotic use was found to be an improving factor for functional disability (p=0.005). Presence of psychological distress, physical trauma, and infection were significantly associated with anxiety (p=0.001, 0.004, and 0.028, respectively) and depression (p=0.001, 0.009, and 0.023, respectively).
The relationship between factors associated with disease flare and remission and AIMS-2 subscales are given in Tables 7, 8 .
Depressive mood was significantly higher in patients who reported psychological distress as an aggravating factor (p=0.030), while level of tension was significantly higher in those who reported physical trauma (p=0.033). General perception of health scores were significantly high in patients who reported psychological distress, physical trauma, and infection (p=0.035, 0.004, and 0.029, respectively). None of the disease remission factors (antibiotic use, cold weather, and hot weather) were significantly related with AIMS-2 subscales (p>0.05). In regression analysis, psychological distress was found as an effective factor on mood status (p=0.011), while physical trauma was effective on level of tension (p=0.013). Psychological distress, physical trauma, and infection were effective factors on general perception of health (p=0.013, 0.004, and 0.029, respectively).
Discussion
We found that most common factors for disease flare in patients with RA were psychological stress/mood disorder (86.1%), infection (49.6%), and trauma (46.4%). The most frequent factors for remission of symptoms were antibiotic use (42.7%), cold weather (34.3%), and hot weather (19%). Further, we found that common factors responsible for RA aggravation were also related with increased functional disability and decreased quality of life. Psychological stress was significantly associated with higher disease activity, while hot weather was associated with lower disease activity. Antibiotic use was an effective factor for better functional status. Psychological stress was negatively correlated with mood status, while physical trauma was positively correlated with level of tension from a patient quality of life perspective. Psychological stress, physical trauma, and infection were associated with depressive mood and lower quality of life.
Rheumatoid arthritis is a relapsing and remitting disease, and factors that are responsible for its aggravation or remission periods vary. Different sociodemographic factors such as gender (16), age (17), socioeconomic status (18) , and education level (7), physical trauma, seasonal changes, and infection are attributed to aggravation periods of RA. In this study, the average patient age was 52.10±9.41 years, and 85.7% patients had 5 years of formal education or less. Moreover, psychological stress and mood disorder (86.1%) were the most common relapsing reasons, followed by infection (49.6%) and trauma (19%). Mood disorders such as depression and anxiety are known risk factors for aggravation of the disease, both independently and in association with other provoking factors. Depression and anxiety not only aggravate RA but also increase pain perception (21) . However, the relationship between pain and depression is bidirectional. Pain and fatigue seem to be the best predictors of depression in patients with RA (22) . Similar to recent data, in our study, we found significantly higher disease activity in patients who reported psychological distress or infection as the relapsing factor, and we found significantly lower disease activity in those who reported hot weather as the remission factor. Also, we found anxiety and depression to be more common in patients who reported psychological distress and infection as relapsing factors. According to the AIMS-2 subscales, we noted that psychological trauma is related with depressive mood and physical trauma is related with high levels of tension as relapsing factors. In addition to psychological stress and physical trauma, infection is related with lower satisfaction with health and worse perception of health.
The relationship between chronic pain syndromes such as RA and mood disorders such as depression and anxiety can be explained through different mechanisms. These disorders can increase pain perception via several biological pathways (23) . Hypothalamic pituitary adrenal (HPA) axis dysregulation accompanied with corticotropin-releasing hormone respon- siveness, resulting with depression and fatigue, may be one of such mechanisms (24) . Proinflammatory cytokines such as tumor necrosis factor-alpha (TNF-α), interleukin 1 (IL-1), and interleukin 6 (IL-6) may cause cartilage destruction, resulting with pain and HPA axis dysregulation at the same time (25) . Besides biological pathways, cognitive mechanisms are also associated with pain perception in patients with RA. Catastrophizing may enhance pain ratings in patients with chronic pain syndromes (26). Perception of pain and other symptoms may change because of hypervigilance, misinterpretation, and misattribution, as well as somatization (27, 28) . High levels of anxiety are a predictor for pain perception and pain behavior, and are common in patients with RA (29) .
In the present study, four subscales of AIMS-2 were used, and both depression and anxiety were related with increased pain perception and level of tension, decreased satisfaction with health, and general perception of health; these data are similar with those of recent studies. In a recent study, anxiety was found to be a better predictor for pain than depression (30) .
Chronic pain syndromes may present with different clinical features and may be a part of chronic arthritis. Although clinical appearances vary, most involve same biological pathways, which are common with mood disorders, such as anxiety and depression, including neurotransmitter pathways. Hence, perception of pain and mood disorders may correspondingly interact, and it is generally difficult to determine whether psychological stress is a predisposing factor for disease flare or a consequence of the disease.
There is growing evidence about the relationship between pain perception and behavior of patients with RA and mood disorders. This relationship is an important issue for evaluating patients. Patients with pain due to RA should be considered not only from a clinical perspective but also from an affective aspect of pain. Management of psychological symptoms in such patients should be multidisciplinary and should include psychoeducational programs.
Another aggravation factor for disease activation is infection in RA patients, which may increase pain due to anxiety and depression and worse quality of life. We found a significant relationship between the presence of infection, depressive mood, and lower quality of life, which is in agreement with recent data. Serum ESR and CRP levels may alter with infections and interfere with other reasons of disease activation. Antibiotic use may be beneficial to identify the infectious factors of disease activation. In our study, we did not find any relationship between antibiotic use, depression, anxiety, and quality of life. This may be due to long disease duration. However, antibiotic use has been reported to be an effective factor for recovery of functional disability, possibly due to the treatment of potential infections that may be associated with disease activation.
Physical trauma is generally related with an overuse of affected joints in patients with RA. We found a significant relationship between trauma, mood disorders (both depression and anxiety), and quality of life in our study, as expected due to increased pain sensation. In addition, we found a significant relationship between level of tension and physical trauma. This relation is possibly associated with high levels of depression and anxiety. However, degenerative changes of osteoarthritis are common morbidities in patients with RA. Interestingly, this comorbidity may clarify the severe joint pain in patients with a low disease activity. Compatible with this finding, we found hot weather as a remission factor, probably due to the suppression of osteoarthritic symptoms.
Disease activity is associated with several factors in patients with RA. Physical and psychological trauma and infections are the most common factors for disease aggravation. In elderly, joint symptoms of RA concomitant mood disorders may present with lower disease activity due to osteoarthritic changes. Hence, these patients should be considered for osteoarthritic changes as well as periarthritic changes of RA.
To conclude, psychological stress and mood status are independent factors for relapse periods in patients with RA. These factors should be considered, particularly in patients who are resistant to different treatment regimens and in whom any other reason for disease flare is not obvious.
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